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troscopy and, 63 
electron-stimulated ion desorp- 
tion from, 225 
Cyclooctatetrene 
internal conversion and, 664 
1-Cyclopropylcyclobutene 
overtone vibration initiated 
unimolecular isomeriza- 
tion in, 681 


D 


Daniels approximation, 35 
DC discharges 
Doppler shifts and, 396 
tunable infrared laser spectros- 
copy and, 393-94 
Debye equation, 81 
dieletric relaxation of polar 
solvents and, 469 
Debye-Falkenhagen dielectric in- 
crement, 95 
de Gennes-Doi-Edwards theory 
polymer chain dynamics and, 
430 
Dense random packing 
metallic glasses and, 241, 247 
Density force, 195 
Detergent dialysis 
small unilammelar vesicle 
preparation and, 140 
Diatomic molecules 
effective core potentials and, 
371-72 
heteronuclear, 313-18 
homonuclear, 292-13 
light hydride 
internal rotation and, 608-9 
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resonance scattering and, 55 
Dielectric continuum theory 
electron transfer reactions and, 
453-54 
Differential absorption 
of circularly polarized light, 
330 
Differential scattering 
of circularly polarized light, 
331 
Diffusivities 
in metallic glasses, 256-59 
p-Difluorobenzene 
stimulated emission pumping 
and,666-67 
DIS, 198 
Dimethy! sulfoxide 
amylose in 
transport properties of, 38 
Dipole scattering 
adsorbates and, 51-54 
characteristics of, 52-53 
Dirac delta functions, 457, 458 
Dirac-Fock method 
all-electron, 373 
effective spin-orbit potentials 
and, 375-76 
Dissociation energy 
chromium molecule, 306 
cobalt molecule, 308 
iron molecule, 307 
manganese molecule, 307 
nickel molecule, 309 
palladium molecule, 312 
DNA 
nearest-neighbor frequencies 
for, 342 
vacuum ultraviolet circular 
dichroism and, 344-45 
Doi-Edwards theory 
Monte Carlo simulations and, 
433 
Doppler shift 
velocity modulation infrared 
laser spectroscopy and, 
395-97 
Double-helix theory 
Bose-Einstein condensation 
and, 11 


E 


Effective core potentials, 363-69 
pseudo-orbitals and, 370-71 
Effective potentials, 357-82 
all-electron methods and, 369- 
72 
averaged relativistic, 359-60 
applications of, 376-80 
development of, 360-69 
model, 362-63 
relativistic, 359-60, 373-80 
spin-orbit contributions to, 
374 
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Effective spin-orbit potentials, 
375-76 
Efrima-Metiu scheme 
for electromagnetic resonances 
in spectroscopy, 511-12 
Eigenfunctions 
semiclassical, 568-70 
Eigenvalue equation 
for valence electrons, 360-61 
Einstein coefficients 
directional 
spectroscopic transitions 
and, 269-71 
Elasticity 
see specific type 
Electrode effect 
polyelectrolyte permittivity 
and, 78 
Electroluminescence 
organic crystal, 648 
Electromagnetic resonances 
spectroscopic signals of 
adsorbed molecules and, 
515 
Electromagnetism 
surface-enhanced spectroscopy 
and, 508-15 
Electron energy loss spectros- 
copy, 49-70 
adsorbates and, 60-65 
chemisorbed CO on metals 
and, 62-63 


Fuchs-Kliewer phonons and, 
58 


metal surface phonons and, 59 
Electronic absorption bands 
iron molecule, 307 
Electronic excitations 
adsorbate, 66-69 
clean surfaces 66 
Electronic relaxation 
collisional in ground state 
molecules, 592-93 
intramolecular density of 
states and, 591 
see also Vibrational relaxation 
Electronic states 
molecular reaction dynamics 
and, 126-28 
Electron jump mechanism, 126- 
28 
Electron scattering 
adsorbates and, 51-57 
Electron-stimulated desorption, 
215-39 


experimental methods in, 218- 
20 
mechanisms of, 220-35 
Electron-stimulated 
desorption 
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ion angular distributions, 235- 
37 


Electron transfer reactions, 437- 
76 

adiabatic, 447-51 

cross-relations and, 474-76 

electronic factors in, 461-69 

exchange, 471-74 

free energy and, 474-76 

inner- and outer-shell reorga- 
nization and, 440-42 

nonadiabatic, 447-51 

nonadiabatic rate constants 
and, 460-61 

precursor complex and, 442- 
43 


preexponential frequencies 
and, 469-71 

quantum mechanical, 456-60 

redox centers and, 438 

relaxation times and, 469-71 

semiclassical, 456-60 

steady-state, 438-43 

thermal, 446-47 

time-dependent rate constants 
and, 443 

transition state theory and, 
451-56 

Electrophoresis 
dielectric response of polyions 


Electroviscous effect 
dielectric response of polyions 


Endoergic reactions 
variational transition state 
theory and, 175 
Energy derivatives 
calculation of, 193-98 
Energy level spacings 
semiclassical ergodic theory 
and, 567-68 
Equilibrium 
stiff-chain macromolecules 
and, 31-36 
Ergodicity 
Boltzmann’s intuitive notion 
of, 565 
Ergodic theory 
classical, 564-66 
quantum, 572-79 
semiclassical, 566-72 
Ethylene 
electron energy loss spectros- 
copy and, 62 
force constant calculations 
and, 206 
force field of, 202-3 
Excimer laser molecule spectra 
analysis of, 379 
Excitons 
interactions of, 618-19 
transport of, 614-18 


trapping of, 619-21 
Exoergic reactions 
variational transition state 
theory and, 174-75 


F 


Femtosecond spectroscopy, 648 
Fermi interactions 
intramolecular vibrational re- 
laxation and, 600 
Flames 
laser-induced fluorescence 
measurements in, 267 
Flexible chains 
conformational statistics of, 
2 
Flow-tube devices 
thermal energy ion-molecule 
reactions in, 113-15 
vibrational state distributions 
in, 112 
Fluorescence 
surface-enhanced, 527-28 
see also Laser-induced 
fluorescence 
Fluorinated analogs 
electron-stimulated ion desorp- 
tion from, 225 
Fluorobenzene cations 
unrelaxed emission of, 608 
Fluoronium ion 
infrared laser spectroscopy 
and, 401 
Flux 
laser-induced fluorescence 
and, 284 
Force constants 
calculation from wave func- 
tions, 205-10 
diagonal deformation 
correlation contributions to, 
209 
dynamic correlation effects 
and, 207-10 
empirical scaling of, 200 
experimental determination of, 
191 
Hartree-Fock, 200-5 
quadratic stretching 
correlation contributions to, 
209 
Force fields 
scaled quantum mechanical, 
202-4 
vibrational, 191-210 
Formaldehyde 
adsorbed surface products on 
metals, 65 
force constant calculations 
and, 206 
Hartree-Fock force constant 
calculations and, 201 





highly excited ground state 
molecules in, 594 
stimulated emission pumping 
unimolecular decomposition of 
second-order tunneling 
method and, 179 
Formic acid 
adsorbed surface products on 
metals, 65 
Forster distance, 617 
Fourier transform infrared spec- 
troscopy 
stable gas phase molecules 
and, 394 
Franck-Condon excitation 
ionic desorption and, 222-23 
Franck-Condon factors, 582-85 
intramolecular vibrational re- 
laxation and, 600 
Free energy 
electron transfer reactions and, 
474-76 
Free volume theory 
metallic glasses and, 244-45 
Friedel oscillations, 548 
Frohlich equation, 469 
Fuchs-Kliewer phonons, 57-58 
Fulcher-Vogel law, 244 


G 


Gas chromatography 
overtone vibration excitation 
and, 667 
Gaseous molecules 
dissociation and ionization of 
electron- and photon- 
induced, 216-17 
Gas-phase spectroscopy 
scandium molecules and, 292- 
93 
Gaussian molecules 
radii of gyration of 
calculation of, 7 
Gaussian orthogonal ensemble, 
568 
Gel filtration 
small unilammelar vesicle 
preparation and, 140 
Gel points 
dilution and, 8 
Geminate recombination 
Monte Carlo simulations and, 
632-33 
Onsager theory of, 627-31 
Generalized master equation, 
616 
Generalized transition state 
theory, 162 
recrossing corrections and, 
177-78 
Glycerol 


mixture with adipic acid 
tree formation and, 4 
Glyoxal 
collisional relaxation processes 
in, 597 
Gold 
Raman spectra enhancement 
and, 512 
Gold molecule 
bonding in, 313 
Gratings 
surface-enhanced spectroscopy 
on, 517-21 
Greenhouse effect, 482, 499-502 
Ground state molecules 
collisional relaxation processes 
in, 592-93 


H 


Halogens 
ground and excited state metal 
atom reactions with, 126 
supersonic O atom reactions 
with, 124 
Hamiltonian operators 
electron transfer processes 
and, 443 
Harmonic oscillator model 
electron transfer reactions and, 
453 
Hartree-Fock core 
orthogonality constraint and, 


Hartree-Fock equations 
coupled-perturbed, 197 
Hartree-Fock force constants, 
200-5 
Hartree-Fock orbitals 
Gl orbitals and, 364 
Hartree-Fock wavefunctions, 
192, 195 
effective core potentials and, 
366-67 
Hazard analysis 
short-time polymer motion 
and, 421 
Hearst-Stockmayer equation 
Kratky-Porod chain and, 33 
Hellmann-Feynman force, 195 
Hellmann-Feynman forces 
semiconductor surfaces and, 


Henon-Heiles oscillator 
intramolecular and dissocia- 
tion rates in, 581 
Henon-Heiles potential energy 
surface, 580 
Heterolytic reactions 
ion-exchange models for, 141- 
46 


Hilbert space, 570 
Hiickel model, 459 
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Hybrid rate constant 
microcanonical variational 
theory and, 166-67 
Hydrocarbons 
C-H stretching vibration of, 
595 
effective core potentials and, 
371-72 
electron energy loss spectros- 
copy and, 62-63 
gas phase absorption spectra 
of, 594 
Hartree-Fock force constant 
calculations and, 201 
O@P) reactions with 
laser-induced fluorescence 
and, 118 
see also Aromatic hydrocar- 
bons 
Hydrogen 
infrared predissociation spec- 
trum of, 390-92 
Hydrogen bonding 
ionic desorption and, 226 
Hydrogen cyanide 
force constant calculations 
and, 206 
Hydrogen-transfer reactions 
intramolecular 
transition state theory with 
tunneling and, 181-82 
Hydroxy! radicals 
catalytic ozone destruction 
and, 489 
Hydroxyphenalenone 
vibrational relaxation in, 606 


Image fields, 509 
Impact scattering 
adsorbates and, 54-55 
Improved canonical variational 
theory, 163 
Inert gases 
desorption from metals, 225 
Infrared chemiluminescence, 
110-16 
associative detachment reac- 
tions and, 114-15 
surface catalytic reaction 
dynamics and, 116 
thermal energy ion-molecule 
reactions and, 113-14 
translational kinetic energies 
and, 115-16 
vibration-rotation states and, 
110-11 
see also Chemiluminescence 
Infrared laser spectroscopy, 387- 
416 
collisional relaxation processes 
and, 592-93 
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DC discharges and, 393-94 
fast ion beams and, 389-93 
Fourier transform, 394 
pulsed radiolysis and, 388-89 
velocity modulation, 395-410 
theory of, 410-15 
Infrared multiphoton excitation 
unimolecular reactions and, 
661-64 
Infrared spectroscopy 
chemisorbed CO on metals 
and, 62 
Integral force, 195 
Internal conversion 
unimolecular reactions and, 


Intramicellar reactions 
excited state and radical, 146- 
51 
Invariant tori theory 
ergodicity and, 566 
Iodine 
stimulated emission pumping 
666 


Ion beams 
infrared laser spectroscopy 
and, 389-93 
Ion cyclotron resonance traps 
translational energies of prod- 
ucts in 
laser-induced fluorescence 
and, 119 
Ion desorption 
Auger process and, 223-24 
Knotek-Feibelman model for, 
223 
measurement of, 216 
mechanisms of, 220-35 
Menzel-Gomer-Redhead mod- 
el of, 222-23 
neutral, 231-32 
sequence of, 221 
Ion-exchange models 
for heterolytic reactions, 141- 
46 
Ionic compounds 
surface phonons of 
vibrations of, 57-58 
Ionization potential 
iron molecule, 307 
Ions 
collisions of polar bodies with 
capture rate constants in, 
165 


Iron 
chemisorbed CO on 
electron energy loss spec- 
troscopy and, 62 
diatomic molecule of 
bonding in, 316 
triatomic molecule of, 319 
Iron molecule 
dissociation energy of, 307- 
8 
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Isomerization 
methylisocyanide, 680 
overtone vibration initiated 

unimolecular, 680-83 
polyacetylene, 363 

Isotropic scattering function 

stiff-chain macromolecules 
and, 33 


K 


KAM theorem 

quantum analog to, 579 
Kirkwood procedure, 36 
Kirkwood-Riseman approxima- 

tions, 36-37 

Knotek-Feibelman model 

ionic desorption and, 223 
Kolmogorov entropy, 572 

quantum analog of, 572-73 
Kramers chain, 40 
Kratky-Porod chain 

definition of, 24-25 

Hearst-Stockmayer equation 

for, 33 
steady-state transport coeffi- 
cients and, 36 

Kronecker delta functions, 458 
Kronig-Kramers transform 

circular dichroism and, 333 
Kron model 

polymer chains and, 424-25 


L 


Landau-Zener model 


electron transfer reactions and, 


448 
Langevin equations 
short-time polymer motion 
and, 420-21 
Langmuir-Blodgett layers 
surface-enchanced spectros- 
copy and, 522 
Lanthanides 
core-valence correlation 
effects in, 380-81 
Lanthanum 
triatomic molecule of, 318-19 
Laser-induced fluorescence 
intensity of, 271-75 
molybdenum molecule and, 
311 
overtone vibration excitation 
and, 667 
vibrational and rotational 
states and, 116-19 
Laser-induced fluorescence 
saturation, 265-87 
angular factors and, 282-83 
definition of , 266 
directional Einstein coeffi- 
cients and, 269-71 
flux measurement and, 284 


polarization measurements 
and, 279-82 
population measurements and, 
275-79 
transition dynamics and, 268- 
69 
Lasers 
reactive dynamics and, 125-26 
vibrational relaxation studies 
and, 591-92 
Lattice statistical theory 
intramicellar reactions and, 
148 
Lennard-Jones potential, 424 
Ligand binding 
circular dichroism and, 343 
Light scattering 
angular dependence of, 19 
molecular weights and, 11-19 
Linear condensation polymers 
ring-chain equilibrium in, 10 
Linear response theory 
circular dichroism and, 350 
Lineweaver-Burke equation, 143 
Liouville equation, 40 
Liquids 
molecular ions in 
infrared laser spectroscopy 
and, 388 
Lithium 
metastable states of 
electron and photon desorp- 
tion and, 217 
Low energy electron diffraction, 
54 
electron-stimulated desorption 
and, 219 


M 


Macromolecules 
stiff-chain, 23-43 
dynamic properties of, 40- 
43 


equilibrium properties of, 
31-36 

models of, 24-31 

transport properties of, 36- 
40 


Malonaldehyde 
hydrogen atom transfer be- 
tween equivalent sites in, 
182 
Manganese 
pentatomic molecule of, 321 
Manganese diatomics 
bonding in, 317 
Manganese molecule 
dissociation energy of, 307 
Marcus-Coltrin path, 179 
Marcus expression, 454 
Maslov index, 567 
Mass spectrometry 
iron molecule and, 307-8 





nickel molecule and, 309 
Mass spectroscopy 
copper molecule and, 309 
silver vapor and, 312-13 
Matrix Raman spectroscopy 
silver molecule and, 313 
Maxwell-Wagner effects, 87 
Measure algebra 
quantum, 575-777 
Melt-glass transitions, 243-46 
Membrane filtration 
small unilammelar vesicle 
preparation and, 140 
Membrane mimetic systems, 
137-55 
see also specific component 
Menzel-Gomer-Redhead model 
ionic desorption and, 222-23 
Mercury halides 
spectroscopic properties of 
relativistic effective poten- 
tials and, 377 
Metal alloy glasses 
formation of 
kinetic resistance to parti- 
tioning in, 254-55 
Metal clusters 
assignments of transitions and 
states in, 378 
substrate interactions with 
relativistic effective poten- 
tials and, 377 
Metal-halogen reactions, 126-27 
Metallic binding 
effective potential method 
and, 360 
Metallic glasses, 241-61 
atomic transport in, 256-59 
binary 
models for, 247-48 
deformation of, 259-61 
diffraction pattern of, 246-47 
diffusivities in, 256-59 
ductile fracture of, 260-61 
formation and kinetic stability 
of, 249-56 
homogeneous flow in, 259-60 
inhomogeneous flow in, 260 
melt-glass transition and, 243- 
46 


properties of, 256-61 
structure of, 246-49 
Metallic liquids 
nucleation of crystals in 
kinetic resistance to, 241 
Metalloids 
diffusivities in, 259 
Metallo-organic complexes 
relativistic effective potentials 
and, 380 
Metal melts 
nucleation onset in 
minimum scaled undercool- 
ing at, 251 


Metal-metal bonded systems 
electronic structure of, 378-79 
Metal-metalloid alloys 
melt-quenched to glasses, 242 
Metal-metalloid glasses 
short-range order in, 248 
Metal-oxidant systems 
electron jump mechanism in, 
126 


electronically excited states in, 


126 
Metal oxide spectra 
assignments of transitions and 
states in, 378 
relativistic effective potentials 
and, 379 
Metal particles 
isolated 
surface-enhanced spectros- 
copy and, 523-29 
Metals 
aromatic hydrocarbon adsorp- 
tion on, 65 
inert gas desorption from, 225 
molecularly absorbed oxygen 
on 
O-O stretching frequency 
of, 61 
noble gases physisorbed on, 
67 


surface phonons of 
vibrations of, 59-60 
surfaces of, 547-60 
Methane 
collisional ground state relaxa- 
tion in, 592 
force constant calculations 
greenhouse effect and, 482 
primary source of, 483 
stratospheric ozone and, 496 
Methane-smog reactions, 490 
Methanol 
adsorbed surface products on 
metals, 65 
circular dichroism of polynu- 
cleotides and, 347 
Methylamine 
frequencies of, 204 
Hartree-Fock force constant 
calculations and, 201 
2-Methylcyclopentadi 
overtone vibration initiated 
unimolecular isomeriza- 
tion in, 681 
Methy! fluoride 
energy flow maps and, 593 
force constant calculation and, 
210 
Methylisocyanide 
isomerization of, 680 
Micellar compartments 
excited state and radical reac- 
tions in, 146-51 
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Micellar pseudophase 
critical micelle concentration 
and, 141 
Micellar surface potentials 
reactive counterion distribu- 
tion and, 146 
Micelle-catalyzed reactions 
electrolyte effects on rates of, 
144 
Micelles 
diffusion-controlled reaction 
rates and, 150 
hydrodynamic diameters of, 


kinetic stability of, 140 
Micellization 
surfactants and, 138-39 
Michaelis-Menten equation, 141- 
43 


Microcanonical variational 
theory, 162-63 
Microcanonical variational tran- 
sition states 
for collinear atom-diatom 
reactions, 163-64 
Microwave rotational spectros- 
copy, 192 
Microwave spectroscopy 
Doppler shift measurements 
and, 395-96 
Model potentials, 362-63 
Molecular crystals 
carrier transport in, 634-36 
Molecular ions 
infrared laser spectroscopy 
and, 388-89 
infrared spectroscopy and, 
397-410 
velocity modulation spectros- 
copy and, 398-99 
Molecular reaction dynamics, 
109-31 
angular distributions and, 123- 
26 
electronic states and, 126-28 
infrared chemiluminescence 
and, 110-16 
laser-induced fluorescence 
and, 116-19 
orientation effects and, 128-30 
rotational effects and, 121-23 
transition state and, 130-31 
translational excitation and, 
123-26 
vibrational enhancement and, 
119-21 
vibrational excitation and, 
110-21 
Molecular reagents 
alignment and orientation of, 
128-30 
Molecular transitions 
laser-induced fluorescence 
saturation of, 278-79 
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Molecular weights 
light scattering and, 11-19 
Mdller-Plesset perturbation 
theory, 197 
second-order, 206 
MOLPRO, 196 
Molybdenum 
surface of 
electronic properties of, 
549-51 
Molybdenum molecule 
bonding in, 310-12 
Monatomic liquids 
atomic short-range order in 
preferred topology of, 241 
Monatomic materials 
existence in metastable amor- 
phous solid form, 242 
Monolayers 
diffusion-controlled reaction 
rates and, 150 
Monte Carlo simulations 
Doi-Edwards theory and, 433 
excluded volume and isolated 
polymer chains and, 421- 
22 
geminate recombination and, 
632-33 
Kratky-Porod chains and, 38 
polymer chains and, 432 
reptation polymer models and, 
426-27 
short-time polymer motion 
and, 420 
Morse approximation, 183 
for anharmonicity, 168-69 
Mossbauer spectroscopy 
iron diatomics and, 316 
metallic glasses and, 247 
iron molecule, 308 
Mueller matrix, 331 
Multilamellar vesicles 
formation of, 140 
Multiphoton infrared dissociation 
polyatomic molecules and, 
595-96 


N 


Naphthalene 
carrier transport in, 634-36 
Hartree-Fock force constant 
calculations and, 201 
Naphthalene- 
perdeuteronaphthalene 
mixed crystal 
exciton transport in, 616 
Naphthalenesulfonate (phenyla- 
mino) derivatives 
intramolecular electron trans- 
fer rates in, 471 
Naphthazarin 


in large polyatomic molecules, 
606 


SUBJECT INDEX 


Navier-Stokes equation, 37 
quasistatic version of, 90 
Neopentane 
electron-stimulated ion desorp- 
tion from, 225 
Nickel 
acetylene adsorption on, 63 
benzene adsorption on, 65 
binding configuration of pyri- 
dine on, 69 
chemisorbed CO on 
electron energy loss spec- 
troscopy and, 62 
cyclohexane chemisorbed on 
electron energy loss spec- 
troscopy and, 63 
surface of 
electronic properties of, 560 
triatomic molecule of, 319-20 
vibrational modes of acetylene 
on, 55 
Nickel-copper 
bonding in, 316 
Nickel molecule 
dissociation energy of, 309 
Niobium 
surface of 
electronic properties of, 
549-51 
Niobium-iridium 
bonding in, 318 
Niobium molecule 
ground state and bonding in, 
310 
Nitrogen oxides 
stratospheric 
mass of, 481 
stratospheric ozone and, 
482 
Nitrous oxide 
atmospheric 
increase in, 483-84 
greenhouse effect and, 482 
NMR spectroscopy 
metallic glasses and, 247 
Noble gases 
physisorbed on metals, 67 
Normalization force, 195 
Nuclear war 
climatic effects of, 502-3 


oO 


Onsager theory, 627-31 
Optical anisotropy 
stiff-chain macromolecules 
and, 34 
Optical pumping experiments 
nonlinear effects in, 266- 
67 
Optical spectroscopy 
copper molecule and, 309 
Organic molecules 


Hartree-Fock force constant 

calculations and, 202 
Organic solids 

carrier generation mechanisms 
in, 623-27 

carrier recombination in, 627- 
34 

carrier transport in, 634-41 

carrier trapping in, 641-45 

exciton interactions in, 618- 


exciton transport in, 614-18 
exciton trapping in, 619-21 
spectroscopy and, 621-23 
superconductivity in, 645-47 
Oseen-Burgers procedure, 36 
Oseen tensor, 37-38, 424 
Osmometry 
molecular weights of polymers 
and, 12 
Ovalene 
intramolecular relaxation in, 


intramolecular vibrational 
energy redistribution in, 
600 


Overtone vibrations 
unimolecular reactions and, 
667-68, 670-87 
Oxetane 
rocking frequency of, 204 
Oxides 
ionic desorption from, 226 
Oxonium hydrates 
infrared laser spectroscopy 
and, 388-89 
Ozone 
atmospheric 
mass of, 481 
stratospheric, 492-99 
greenhouse effect and, 500 
nitrogen oxides and, 482 
trends in, 486-88 


P 


Pair correlation functions 
metallic glasses and, 246-47 
Palladium 
acetylene adsorption on, 63 
bromine adsorption on, 69 
surface of 
electronic properties of, 
549-58 
Palladium molecule 
dissociation energy of, 312 
Particulate matter 
atmospheric, 496 
Pentacene 
charge-transfer states in, 625 
intramolecular vibrational 
energy redistribution in, 
600 





Pentatomic molecules 
transition metal, 321-22 

Percolation theory, 245 

Perturbation theory 
circular dichroism and, 


Phenalenones 
methyl-substituted hydroxy 
unrelaxed emission and, 
Phenoxylalkynes 
intramolecular vibrational 
energy redistribution in, 
599 
Phenylalanine side chains 
circular dichroism and, 339 
Phenylalkynes 
intramolecular vibrational 
energy redistribution in, 
599 
Phillips-Kleinman method 
one-electron, 361-62 
Phonons 
Fuchs-Kliewer, 57-58 
see also Surface phonons 
Photoacoustic spectroscopy 
benzene, 674-75 
Photodissociation 
high energy region and, 586 
Photoelectron spectroscopy 
organic solids and, 622-23 
Photometry 
polystyrene solutions and, 17- 
18 


Photon-stimulated desorption 
angle-resolved, 235-37 
experimental characteristics 
of, 216-18 

experimental methods of, 218- 
20 

mechanisms of, 220-35 

Photopolymerization, 152-54 

Phthalocyanine 
intramolecular vibrational 

energy redistribution in, 
600 


Picosecond spectroscopy, 648 
Platinum 
acetylene adsorption on, 63 
benzene adsorption on, 65 
chemisorbed CO on 
electron energy loss spec- 
troscopy and, 62 
cyclohexane chemisorbed on 
electron energy loss spec- 
troscopy and, 63 
hydrogen chemisorbed on 
photoemission properties of, 
379 
molecularly absorbed oxygen 


on 
O-O stretching frequency 
of, 61 
surface of 


electronic properties of, 560 
Platinum complexes 
conformational and energy 
surface behavior of 
relativistic effective poten- 
tials and, 377 
Platinum molecule 
bonding in, 312 
Poisson-Boltzmann equation, 


equilibrium, 91 
Poisson distribution, 567-68 
Polar molecules 
collisions of ions with 
capture rate constants in, 
165 
Polar solvents 
dieletric relaxation of, 469 
Polaritons, 614 
Polarizability tensor 
linear spectroscopic processes 
and, 509-10 
Polarization 
laser-induced fluorescence 
saturation and, 279-82 
Polarized light 
chiral object interactions with, 


see also Circularly polarized 
light 
Polaron-bipolaron theory 
spinless conductivity and, 
637-38 
Polyacetylenes 
carrier transport in, 636-38 
Polyamides 
transport properties of, 38 
Polyatomic atom abstraction 
reactions 
secondary reactions with prod- 
ucts of, 112 
Polyatomic molecules, 591-609 
collisional ground state relaxa- 
tion in, 592-93 
collisional relaxation in ex- 
cited states in, 596-98 
electronic fluorescence and, 
596 
excited state studies and, 596 
Hartree-Fock force constant 
calculations and, 200 
highly excited ground state, 
593-95 
intermode coupling and, 604- 
5 


internal rotation and, 608-9 
intramolecular vibrational 
energy redistribution in, 
598-600 
multiphoton infrared dissocia- 
tion and, 595-96 
quantum beats in, 600-1 
rare gas 
relaxation processes in, 603 
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van der Waals relaxation and 
predissociation in, 601-3 
Polyatomic reactions 
variational transition state 
theory and, 171-72 
Polyatomic systems 
averaged relativistic effective 
potentials and, 376 
Polycarbonate 
transport properties of, 38 
Polycondensation, 2 
Polydiacetylene 
carrier transport in, 638-40 
Polydimethylsiloxane 
characteristic ratio of, 25 
Poly-Dt-alanine 
characteristic ratio of, 25 
Polyelectrolyte permittivity, 75- 
106 


counterion polarization and, 
102-5 
double-layer polarization and, 
90-95 
Polyelectrolytes 
counterion condensation 
theory and, 146 
definition of, 76 
Polyethylene 
band structure calculations in, 
381 
Polyions 
rod-like 
polarization of, 101-2 
Polymer chains 
entangled 
dynamics of, 429-33 
flexible 
local modes in, 420-21 
Kron model for, 424-25 
long-time relaxation effects 
and, 421-29 
reptation model for, 425- 
28 
Rouse model for, 423-24 
star, 428-29 
Verdier-Stockmayer model 
for, 421-23 
Polymerization 
free-radical chain, 2 
vesicle stability and, 140 
Polymer melts 
dynamics of 
simulation of, 430-31 
Polymer motion 
simulation of, 419-33 
Polymers 
carrier generation in, 631-32 
carrier transport in, 636-40 
lattice 
equilibrium configurations 
of, 425 
molecular weights of, 11-19 
see also specific type 
Polymer solutions 
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viscosities of, 2 
Polymethylene 
characterization of, 23 
Poly(n-hexyl isocyanate) 
transport properties of, 38 
Polynomial approximations 
least-squares 
stiff-chain macromolecules 
and, 32 
Polynucleotides 
circular dichroism of, 340-53 
double-stranded conformations 
of 
circular dichroism of, 343- 
45 
Polypeptides 
alpha-helical 
transport properties of, 38 
circular dichroism of, 336-40 
Polyproline I and II 
circular dichroism spectra of, 
339-40 
Polystyrene 
characterization of, 23 
Polystyrene solutions 
photometry and, 17-18 
Porphin 
intramolecular vibrational en- 
ergy redistribution in, 
600 
Porter-Thomas distribution, 570 
Proteins 
circular dichroism of, 336-40 
Pseudo-orbitals, 361 
definition of, 367 
effective core potentials and, 
370-71 
Pseudophase partitioning 
heterolytic reactions and, 141- 


46 
Pseudopotentials, 361 
metal surfaces and, 547-49 
semiconductor surfaces and, 
540, 547 
Pulsed radiolysis 
infrared laser spectroscopy 
and, 388-89 
Purine-pyrimidine copolymers 
circular dichroism and, 348-49 
Pyrazine 
collisional relaxation processes 
in, 597 
excitations on silver, 68 
Pyridine 
binding configuration on nick- 
el, 69 
excitations on silver, 68 


Q 


Quadrupole mass spectrometer 
ESD ion identification and, 
219 
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Quantum chaos 
experimental study of, 586 
Quantum ergodicity, 563-87 
Quantum mechanics 
electron transfer reactions and, 
456-60 
variational transition state 
theory and, 166-76 
Quenching 
intramicellar reactions and, 
148-49 


R 


Raman spectra 
carbon monoxide molecule, 


enhancement of, 512 
roughened surface, 507 
see also Resonance Raman 
spectra 
Random matrices 
energy level spacings in, 567- 
68 
Random matrix theory, 585-86 
Rare gas atoms 
electronically excited metasta- 
ble 
reactive behavior of, 127 
Rare gas excimers 
spectroscopic properties of 
relativistic effective poten- 
tials and, 377 
Rare gas matrices 
relaxation processes in, 603 
Rate constants 
electron transfer reactions and, 
460-61 
Reaction rates 
laser-induced fluorescence 
and, 284 
Redox centers 
electron transfer reactions and, 
438 
Relaxation times 
electron transfer reactions and, 
469-71 
Rouse-Zimm, 42 
Reptation model 
polymer chains and, 425-28 
Resonance Raman scattering 
colloidal solution, 526-27 
Raman cross-section enhance- 
ment through 
chemisorption and, 507 
Resonance Raman spectra 
iron molecule, 307 
see also Raman spectra 
Resonances 
variational transition state 
theory and, 184 
Resonance scattering 
adsorbates and, 55-57 


Resonant decay 
ionic desorption and, 225- 
26 
Rhodium 
acetylene adsorption on, 63 
benzene adsorption on, 65 
chemisorbed CO on 
electron energy loss spec- 
troscopy and, 62 
Ribonuclease S 
circular dichroism of, 339 
Rice-Ramsperger-Kassel-Marcus 
theory, 159, 164 
chemical activation experi- 
ments and, 660 
unimolecular reactions and, 


Rigid-body ensemble approxima- 
tion, 40 
Ring chain equilibrium 
in linear condensation poly- 
mers, 10 
Ring closure probabilities 
stiff-chain macromolecular, 
35-36 
Ronchi rulings, 615 
Rotational state distributions 
chemical reaction mechanisms 
and, 121-23 
Rotational states 
laser-induced fluorescence 
and, 116-19 
Rouse model 
polymer chains and, 423-24 
RRKM theory 
see Rice-Ramsperger-Kassel- 
Marcus theory 
Rubber elasticity 
molecular theory of, 2 
Runge-Katta methods 
short-time polymer motion 
and, 421 
Ruthenium 
chemisorbed CO on 
electron energy loss spec- 
troscopy and, 62 
chemisorbed cyclohexane on 
electron energy loss spec- 
troscopy and, 63 
Ruthenium molecule 
bonding in, 312 


Salts 
molecular ions in 
infrared laser spectroscopy 
and, 388 
polyelectrolyte permittivity 
Scandium 
triatomic molecule of, 318-19 





Scandium molecules 
spectroscopic detection of, 
292-93 
Scandium-nickel 
bonding in, 314-15 
Schizophyllan 
transport properties of, 38 
Schrodinger equation, 192 
electron transfer processes 


valence electrons and, 357-58 
Sedimentation 
dielectric response of polyions 
and, 90 
Semiconductors 
organic, 614 
surface phonons of 
vibrations of, 58-59 
Semiconductor surfaces, 538-47 
ionic desorption from, 226 
Shear viscosity 
crystallization of liquid metals 
Silicon surfaces 
ball-and-stick model of, 539 
electronic properties of, 538- 
47 
Silination, 140 
Silver 
benzene adsorption on, 65 
diatomic adsorption on 
resonance scattering and, 55 
excitations of aromatic adsor- 
bates on, 68 
molecularly absorbed oxygen 
on 
O-O stretching frequency 
of, 61 
pentatomic molecule of, 322 
pyridine and pyrazine adsorp- 
tion on 
excited state formation and, 
520 
Raman spectra enhancement 
and, 512 
triatomic molecule of, 320- 
21 
xenon adsorption on, 69 
Silver-gold 
bonding in, 317-18 
Silver molecule 
bondirig in, 312-13 
Silver surfaces 
Raman cross sections and, 
507 
Sinai billiard system, 585-86 
Single valence electron systems 
core-valence correlation and, 
380 
Slater determinant, 193 
Small unilammelar vesicles 
formation of, 140 
Smoluchowski equation, 424 


Smoluchowski level, 40 
Sodium 
metastable states of 
electron and photon desorp- 
tion and, 217 
Sodium atoms 
LIF saturation in flames, 278 
Soliton theory 
polyacetylene and, 637 
Solvents 
circular dichroism of polynu- 
cleotides and, 346-47 
surfactant self-association in, 
139 
Spanning tree approximation, 
7 


Spectroscopic transitions 
directional Einstein coeffi- 
cients and, 269-71 
laser-induced fluorescence 

and, 268-69 
Spectroscopy 
light emission process in 
electric field due to, 508-9 
organic solids and, 621-23 
polarizability tensor and, 509- 
10 
see also specific type 
Spin-orbit interactions 
intramolecular vibrational re- 
laxation and, 600 
Spin-orbit potentials 
effective, 375-76 
Stiff-chain macromolecules 
see Macromolecules 
Stimulated emission pumping 
unimolecular reactions and, 
666-67 
Stokes equation, 90 
Stratosphere 
catalytic destruction of ozone 
in, 482 
Superconductivity 
in organic crystals, 645-47 
Surface dipole selection rule, 53 
Surface emission fields, 508-9 
Surface-enhanced Raman effect, 
68 
Surface-enhanced spectroscopy, 
507-31 
attenuated total reflection and, 
$21-22 
electromagnetic effects and, 
511-15 
electromagnetic model for, 
508-11 
electromagnetic resonances 
and, 529-31 
on flat surfaces, 515-17 
on gratings, 517-21 
image fields in, 509 
on isolated particles, 523-29 
small roughness and, 522-23 


SUBJECT INDEX 725 


surface emission fields in, 
508-9 
Surface phonons 
of elemental semiconductors, 
58-59 
of ionic compounds, 57-58 
of metals, 59-60 
Surface plasmons 
emitting dipole interactions 
with, 516 
excitation of, 515-17 
optical, 517-18 
Surface polarization 
local laser field enhancement 
and, 507 
Surfaces, 537-61 
effects of, 507 
electronic structures of 
calculation of, 540-41 
of metals, 547-60 
of semiconductors, 538-47 
Surfactant assemblies 
organization of, 138-41 
Surfactant molecules 
behavior in water, 138-39 
Surfactants 
self-association in apolar sol- 
vents, 139 
Surfactant vesicles 
reactivity control in, 151- 
54 


Syndiotactic poly({methyl 
methacrylate) 
characteristic ratio of, 25 


x 


Temperature 
polyelectrolyte permittivity 
and, 86 
Tetracene 
charge-transfer states in, 625 
intramolecular vibrational 
energy redistribution in, 
600 


Tetramethyldioxetane 
decomposition of , 684 
overtone vibration initiated de- 

composition of, 671 
Tetrazine 
relaxation and predissociation 
of, 601-2 
TEXAS, 196 
Thin double layer approxima- 
tion, 96-102 
Threshold photoelectron/product 
ion coincidence 
charge transfer reactions and, 


Time-of-flight analyzer 
electron- and photon- 
stimulated desorption 
and, 219-20 
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Titanium-cobalt 
bonding in, 315 
Titanium molecule 
ground state of, 293 
Titanium-vanadium 
bonding in, 315 
Toluene 
internal conversion and, 664- 
66 


Topological linking number 
stiff-chain macromolecular, 
35-36 
Transition metal molecules, 291- 
323 
heteronuclear diatomics, 313- 


homonuclear diatomics, 292- 
313 
pentatomics, 321-22 
triatomics, 318-21 
Transition metal oxides 
ionic desorption from, 226-29 
Transition metals 
core-valence correlation 
effects in, 380-81 
early-late 
melt-quenched to glasses, 
242 
effective potentials and, 372 
Transition state theory, 162 
electron transfer reactions and, 
451-56 
Translational energy 
excess 
infrared chemiluminescence 
and, 115-16 
Translational excitation 
reaction dynamics and, 123-26 
Transport coefficients 
stiff-chain macromolecular, 36 
Trees 
cascade theory and, 7 
formation of, 4-5 
Triatomic molecules 
collisional ground state relaxa- 
tion in, 592 
transition metal, 318-21 
Triboelectricity, 614 
Trifluoroethanol 
cellulose acetate in 
transport properties of, 38 
circular dichroism of polynu- 
cleotides and, 347 
Troposphere 
hydroxy! radicals and, 489 
Tunneling 
and, 167 
variational transition state 
theory and, 178-82 
Tyrosine side chains 
circular dichroism and, 339 
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U 


Ultracentrifugation 
molecular weights of polymers 
and, 12-13 
small unilammelar vesicle 
preparation and, 140 
Ultracentrifuge 
development of, 2 
Unified statistical theory, 176-77 
Unimolecular reactions, 657-88 
chemical activation and, 659- 
61 
excitation and, 676-78 
infrared multiphoton excitation 
and, 661-64 
internal conversion and, 664- 
66 
micellar effects on, 143 
overtone vibration excitation 
and, 667-68 
overtone vibration initiated, 
678-87 
RRKM theory and, 586 
spectroscopy and, 670-75 
stimulated emission pumping 
and, 666-67 
Uranium fluorides 
conformations and orbital 
energies of 
relativistic effective poten- 
tials and, 377 


Vv 


Vacuum ultraviolet 
circular dichroism of proteins 
Valence electrons 
eigenvalue equation for, 360- 
61 
Schrédinger equation and, 
357-58 
Valence wavefunctions 
determination of, 358 
Vanadium molecule 
dissociation energy of, 
293 


Vanadium-nickel 
bonding in, 315-16 
Van der Waals complexes 
relaxation and predissociation 
of, 601-3 
Van der Waals crystals 
carrier transport in, 634-36 
Vapor-liquid condensation 
Mayer theory of, 6 
Vapor-liquid equilibrium 
determination of, 5 
Variational transition state 
theory, 159-85 


classical, 163-66 

derivation of, 161 

dynamical approximations 
and, 176-78 

quantum mechanics and, 166- 
76 

resonances and, 184 

state-selected reactions and, 


tunneling and, 178-82 
vibrational bonding and, 185 
vibrationally adiabatic barriers 
and, 182-84 
Verdier-Stockmayer model 
polymer chains and, 421-23 
Vesicles 
kinetic stability of, 140 
see also specific type 
Vibrational bonding 
variational transition state 
theory and, 185 
Vibrational excitation 
reactivity enhancement and, 
120-21 
Vibrational relaxation 
intramolecular, 594-95 
free jet expansion and, 598- 
600 


quantum beats and, 600-1 
large polyatomic molecule, 
lasers and, 591-92 
see also Electronic relaxation 

Vibrational spectroscopy 
adsorbates and, 60-65 
Vibrational states 
laser-induced fluorescence 
and, 116-19 
Vibration-rotation states 
infrared chemiluminescence 
and, 110-11 
Viscosity 
of metallic glasses, 244-45 
Viscosity-molecular weight rule, 


W 


Water 
force constant calculations 
and, 206 
surfactant molecules in, 138- 
39 
Water-insoluble compounds 
micelle solubilization of, 139 
Wave functions 
force constant calculations 
and, 205-10 
Weighting function method 
stiff-chain macromolecules 
and, 32-33 
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Wigner surmise, 567, 568, xX ¥ 

572, 586 
WKB approximation, 169, Xenon Yttrium 

183 electronic excitations on met- triatomic molecule of, 318- 
Wolfram als, 69 

chemisorbed CO on X-ray absorption Yttrium-palladium 
electron energy loss spec- near-edge structure bonding in, 318 
troscopy and, 62 of iron molecule, 307 





